Mechanisms of drug action and drug resistance in Leishmania as basis for therapeutic target identification and design of antileishmanial modulators.
The control of Leishmania infections relies primarily on chemotherapy. The arsenal of drugs available against Leishmania infections is limited and includes pentavalent antimonials, pentamidine, amphotericin B, miltefosine, paromomycin, allopurinol, and few other drugs at various stages of their development process. Knowledge about action and resistance mechanisms involved may allow the development of new drugs that minimise or circumvent drug resistance or may identify new targets for drug development. The aim of this review is to propose some chemical topics to design new modulators from the mechanisms of action of drugs and resistance mechanisms to drugs used in the clinic against Leishmania infections. Thus, different classes of ABC transporters extrude antimonials in Leishmania resulting in drug-resistant phenotypes. Compounds interfering with thiol and polyamine metabolism could be designed to inhibit the antimonial detoxication and therefore, such compounds could be used in combination with antimonials. New diamidines could be synthesized in regard to their ability to inhibit topoisomerase II. The challenge for amphotericin B is to be absorbed by oral route requiring labile physico-chemical modifications. New sesquiterpens and flavonoids have to be developed as reversant of antimonial resistance. Although some studies have focused on developing inhibitors against these resistant phenotypes, new efficient modulators that are able to inhibit drug efflux are needed.